The response of Namaqua Afrikaner, Dorper and South African Mutton Merino lambs, of approximately four months of age, towards a human being situated between them and their flock mates was studied in an arena test. The objective of the study was to determine whether the unimproved Namaqua Afrikaner, with an arguably shorter history of selection, would react differently to humans in an arena test compared to commercial breeds. A total number of 305 animals, born in 2010 and 2011 and raised under extensive veld conditions, were assessed in a modified arena test when the lambs born in each year were approximately four months old. From the test results it was possible to calculate the following parameters of the behaviour of the sheep: (i) The mean distance from the human operator, (ii) the time a lamb spent in a specific zone situated either close to or far from the human, and (iii) the total number of boundaries crossed, which gives an indication of the total distance travelled by an individual lamb. Other data recorded were the number of bleats and the number of times an animal urinated or defecated. There were no significant sex and birth type differences for any of the behaviour traits. No conclusive breed differences were found for any of the traits describing the behaviour of the lambs, except for the number of bleats. Namaqua Afrikaner lambs bleated significantly (24.0 ± 1.2) more in the three minute testing period than Dorper (8.2 ± 0.9) and South African Mutton Merino lambs (11.9 ± 2.5). Further research is necessary to see if this slight indication of anxiety could be related to other traits such as lamb survival or product quality.
Introduction
Temperament is defined as an animal's inherent response to a stressful stimulus and is determined by genetic and permanent environmental effects such as early life experience (Dodd et al., 2012) . In measuring and selecting for temperament in livestock, producers want animals that are easier to handle in open situations, as well as in more restricted environments. Temperament is also believed to be linked to some production traits. In extensively reared and managed sheep it has been shown that temperament is related to the ability of ewes to rear their lambs (Murphy et al., 1994; Kilgour & Szantar-Codington, 1995) . Stress also influences meat quality (Cloete et al., 2005) ; syndromes such as pale, soft and exudative (PSE) meat in pork and dark, firm and dry (DFD) meat in beef may result from an inability of slaughter animals to cope with either acute short-term or chronic long-term stress (Lawrie, 1998) . Cloete et al. (2005) found that Merino lambs more susceptible to stress had inferior meat quality. According to Murphy et al. (1994) , animals of quiet temperament grew faster and were better producers than animals with restless, nervous or aggressive temperaments. Animal welfare considerations are increasingly becoming an important aspect of production Copyright resides with the authors in terms of the Creative Commons Attribution 2.5 South African Licence.
See: http://creativecommons.org/licenses/by/2.5/za/ Condition of use: The user may copy, distribute, transmit and adapt the work, but must recognise the authors and the South African Journal of Animal Science and selection for temperament is seen as a potential way to reduce stress on farm animals without the need to alter management practices (Dodd et al., 2012) . The Dorper sheep is considered as the major meat breed in South Africa (24% of records in the National Small stock Improvement Scheme; Cloete & Olivier, 2010) and are normally farmed in extensive areas. The South African Mutton Merino (SAMM) is the major dual-purpose breed (6% of records in the NSSIS; Cloete & Olivier, 2010) , and may be better suited for more intensive farming. In contrast, the Namaqua Afrikaner is only conserved in a few flocks. It is known from casual observations that Namaqua Afrikaners have strong flocking instincts. It has been suggested that separation from their flock mates could create stress in such animals (Hough, 2012) . The objective of the study was therefore to determine whether unimproved indigenous Namaqua Afrikaner lambs would react differently to humans than commercial breeds.
Materials and Methods
The experiment was carried out on the Nortier experimental farm in the West Coast Strandveld area of the Western Cape (32º02'S and 18º20'E). Cloete & De Villiers (1987) gave an in-depth description of the location and vegetation of the experimental farm: The climate is Mediterranean, with 76% of the total longterm annual precipitation of 221 mm being recorded during winter (April-September). The experimental site is characterised by dry, hot summers and cooler winters with an unpredictable and variable rainfall.
The responses of 305 Namaqua Afrikaner, Dorper and SAMM lambs (ram and ewe lambs), approximately four months old, were assessed in a modified arena test. The lambs were assessed in the arena shortly after weaning, and before being subjected to regular husbandry procedures involving routine handling. The arena test involved placing a single sheep in an arena (8.0 m x 6.0 m). The floor of the arena was marked out in 12 numbered squares. At one end of, and outside, the arena was a pen containing six to seven weaners belonging to the same age group as the sheep being tested. An operator sat on a chair directly in front of this pen within the arena. The animals to be tested were kept in a separate pen out of sight. A second operator introduced the lamb to the arena at a distance of eight metres from the operator sitting on the chair. The lamb tested remained in the arena for three minutes and was observed by two recorders sitting at a location overlooking the arena. The numbered square in which the front left foot of the animal under assessment rested was noted every 15 seconds. As the distance of each square from the seated operator was known, it was thus possible to calculate the following parameters: The mean distance from the human operator (defined as the average distance from the human operator on the chair over 12 readings), the time a lamb spent in a specific zone was also calculated (with zone one defined as the closest to the human and zone three the furthest from the human), and the total number of boundaries crossed between squares during the test, which was considered as an indication of the total distance travelled. Other data that were recorded to describe the behaviour of the lamb were the number of bleats and the number of times an animal urinated or defecated. These arena tests were adapted from corresponding procedures by Murphy et al. (1994) and Kilgour & Szantar-Coddington (1995) , as was previously applied at Elsenburg by . The arena used in this instance had different dimensions than the one used by . Animals were only tested once, as outcomes from the study by Murphy et al. (1994) suggested that the repeatability of measurements of temperaments were fairly high (P >0.55)
The normally distributed data (times spent in the respective zones, average distance from the human, number of crosses and number of bleats) were analysed by an animal model that included the single random effect of animal (Gilmour et al., 2006) . Fixed effects included in the analysis were year of birth, sex and birth type. Since the size of the data base would not sustain a comprehensive genetic assessment, this study only focuses on the least square means predicted for fixed effects under an animal model, as described by Gilmour et al. (2006) . The frequency of urinating and defecating events was not normally distributed. Lambs that urinated or defecated were thus expressed as proportions and compared among sex, birth type and breed groups using standard non-parametric Chi-square (χ 2 ) procedures (Van Ark, 1990).
Results and Discussions
Sex did not seem to have a marked effect for any of the behaviour traits within the three breeds (Table 1) . This is in contrast to other studies, which suggested that rams are less fearful than ewes (Vandenheede & Bouissou, 1996) . The latter authors also indicated that ewes are more active, with higher measurements of locomotion and vocalisation. In correspondence with their report, also found that ewes bleated more frequently than rams in an arena test, which was not the case in this study. There were no behavioural differences between single-or multiple-born lambs (Table 2 ). However, research by Hernandez et al. (2010) has shown that litter size affects the behavioural response of lambs. They reported that single-born lambs made more attempts to escape when isolated than multiples. It remains to be seen if the animals that were tested here show similar behaviour patterns when more data is gathered. No conclusive breed differences were found for any of the traits describing the behaviour of the lambs, except for the number of bleats. Namaqua Afrikaner lambs bleated significantly (P <0.05; 24.0 ± 1.2) more during the three minute testing period than either Dorper (8.2 ± 0.9) or SAMM lambs (11.9 ± 2.5) ( Table 3) . Based on the breed difference in number of bleats, it could be argued that the Afrikaners were more anxious.
According to Hansen et al. (2001) breed differences could be as a result of selection for production and economic traits. The Namaqua Afrikaner is an unselected breed (kept only for conservation purposes), the SAMM breed is selected for meat and wool production, and the Dorper is selected for meat production.
This difference in their development could be the reason why the Namaqua Afrikaner lambs appear to be more anxious under test conditions. In the current study there was also a tendency (P <0.10) for a lower proportion of SAMM and Dorper lambs to urinate during the test. The behaviour of animals during an arena test was associated with a single nucleotide polymorphism (SNP) coding for cortisol production in Merino sheep in the study of Hough (2012) . Specific traits associated with the SNP under study involved the averaged distance from the human operator as well as bleating and urinating frequency. It is not sure if similar effects will be found to operate in this genetic resource at a later stage. 
Conclusion
This research has shown that there could be some differences between these three breeds that were selected for different traits and are suitable for different farming conditions in an arena test. The observed difference in the number of bleats uttered stands to reason if the development of the respective breeds is considered. Further research is necessary to see if this indication of anxiety would be related to other traits such as lamb survival and/or product quality.
